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© Method and device for removing a flexible product from a carrier plate. 



© A flexible product, more particularly an 
information-carrying disc, is removed from a carrier 
plate, more particularly a mould, by creating a partial 
vacuum at the side of the product facing away from 
the carrier plate. While the product is being dis- 
placed in a direction facing away from the carrier 



plate under the influence of the partial vacuum, the 
product is guided in such a way that it is displaced 
over the greatest distance at two opposite ends and 
the displacement of the parts of the product situated 
between these ends decreases gradually towards 
the centre of the product. 



Q. 
LU 



Xerox Copy Centre 

3NSDOC1D: <EP 0432832A1_I_> 




BNSDOCID:<EP 0432832A1 I > 



EP 0 432 832 A1 



METHOD AND DEVICE FOR REMOVING A FLEXIBLE PRODUCT FROM A CARRIER PLATE. 



The invention relates to a method for removing 
a flexible product, in particular an information-carry- 
ing disc-type element from a carrier plate, in par- 
ticular a mould, by creating a partial vacuum at the 
side of the product facing away from the carrier 
plate. 

For the production of data-carrying discs, use 
is commonly made of master moulds, on which 
mother moulds are made, while the mother moulds 
are used again for the production of stamper 
moulds, which can be used for the final production 
of the products. 

For the production of a mother mould or 
stamper mould starting from a master mould or 
mother mould, a thin layer of material, for example 
a nickel layer approximately 0.3 mm thick, is gen- 
erally deposited on the master mould or the mother 
mould. 

The mother or stamper mould approximately 
0.3 mm thick thus obtained is a flexible disc-type 
element which for further use must be removed 
from the master or mother mould forming a carrier 
plate. It is, of course, of great importance here that 
any damage to the moulds is avoided, since dam- 
age to the moulds will adversely affect the quality 
of the end product. 

The object of the invention is therefore to ob- 
tain a method for the removal of a flexible product 
from a carrier plate in which the causing of damage 
will be practically ruled out. 

This can be achieved according to the inven- 
tion in that, while it is being displaced in a direction 
facing away from the substrate under the influence 
of the partial vacuum created, the product is guid- 
ed in such a way that the product is displaced over 
the greatest distance at two opposite ends and the 
displacement of parts of the product situated be- 
tween these ends in a direction away from the said 
ends decreases gradually towards the centre of the 
product. 

With the use of the method according to the 
invention, the product to be removed from the 
carrier plate can remain clamped on the carrier 
plate near its centre and can be peeled or bent off 
gradually from the carrier plate from its ends in- 
wards, avoiding the occurrence of a relative shift 
between the product of the carrier plate in a direc- 
tion parallel to the initial contact face between the 
product and the carrier plate, so that the occur- 
rence of damage is practically ruled out. 

In this case, according to the invention, an 
efficient device for carrying out the method accord- 
ing to the invention can be obtained if the device is 
provided with a base on which a carrier plate can 
be placed and clamped by creating partial vacuum 
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between the carrier plate and the base, and the 
device is also provided with a removal plate which 
can be positioned above the carrier plate, and of 
which the boundary face facing the carrier plate is 
5 curved at least over the greater part of its surface, 
with a centre of curvature which is situated at the 
side of the removal plate facing away from the 
carrier plate, while means are fitted for the creation 
of a partial vacuum near the boundary face which 
w is curved. 

On use of the device according to the inven- 
tion, the carrier plate with the flexible product 
thereon can be positioned between the base and 
the removal plate and, through the creation of a 
75 partial vacuum, the flexible product can be at- 
tracted towards the boundary face of the removal 
plate, for the removal of the flexible product trom 
the carrier plate. 

The invention will be explained in greater detail 
20 below with reference to appended figures. 

Fig. 1 shows schematically a cross-section 
through a master or mother mould with mother or 
stamper mould formed thereon. 

Fig. 2 shows schematically a cross-section 
25 through the two moulds shown in Fig. 1. clamped 
between a base and a removal plate. 

Fig. 3 shows a cross-section corresponding to 
that of Fig. 2. in which an edge of the mother or 
stamper mould extending round the master or 
30 mother mould is removed. 

Fig. 4 shows schematically a cross-section 
through the removal plate. 

Fig. 5 shows a part of an example of an em- 
bodiment of the device according to the invention. 
35 partially in cross-section, partially an elevationa! 
view. 

Fig. 1 shows a disc-type master mould or 
mother mould 1 in cross-section. A mother mould 
or stamper mould 2 is produced on this mould by 

40 depositing thereon, for example, a nickel layer ap- 
proximately 0.3 mm thick. As can be seen from 
Fig. 1. during the production of the mould 2. this 
nickel material is also deposited around the edge 
of the master mould or mother mould 1. forming a 

45 projecting bead 3. 

For the removal of the circular mould 2 from 
the also circular mould 1. the two moulds 1 and 2 
are clamped in the manner shown in Fig. 2 be- 
tween a base 4 and a removal plate 5. This assem- 

50 bly of base 4 and removal plate 5 with the moulds 
between them is then set in rotation, and the bead- 
ed edge 3 is removed by means of a chisel or file, 
so that the construction shown in Fig. 3 is then 
obtained. 

For detaching the mould 2 from the mould 1. a 

3 
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partial vacuum is then created between the top 
face of the mould 2 (shown in the figures) and the 
boundary face 6 of the removal plate 5 facing the 
mould 2. 

As can be seen from the figures, the boundary 
face 6 is made curved, and is in fact curved about 
a line extending at right angles to the plane of the 
drawing, so that the boundary face 6 forms part of 
a cylindrical curved surface, of which the centre of 
curvature is situated at the side of the boundary 
face 6 facing away from the base 4. It is pointed 
out that, for the sake of clarity, the curvature of the 
boundary face of the removal plate 5 is shown 
greatly exaggerated in Figs. 2-4. 

With usual diameters of this boundary face 6 of 
the order of magnitude of 20 - 35 cm, the greatest 
distance (a) between the centre of the boundary 
face 6 and a point situated on its periphery is 
approximately 0.5 mm. 

Near its centre the boundary face is preferably 
also provided with a flat, non-curved centre part 3, 
which in the position shov/n in Figs. 2 and 3 
extends parallel to the flat top boundary face of the 
base 4, has a diameter (d) of approximately 10 mm 
and, as shown in the figures, projects approxi- 
mately 50 microns below the adjacent part of the 
boundary face 6. 

By means of the centrally situated centre part 
8, the mould 2 will be held pressed against the 
mould t, while through the creation of a partial 
vacuum between the top face of the mould 2 and 
the boundary face 6 of the removal plate 5 the 
flexible mould 2 will be attracted, while bending in 
a direction away from the mould 1, towards the 
curved boundary face 6. During such bending of 
the mould 2 about the axis of the boundary face 6 
extending at right angles to the plane of the draw- 
ing, any shift between the two moulds 2 and 3 in 
the boundary face between the two moulds 1 and 2 
lying on each other, which shift which could cause 
damage to the mould surfaces, is practically ruled 
out. 

After the mould 2 is bent in this way against 
the boundary face 6 of the removal plate and is 
clamped thereon through the partial vacuum cre- 
ated, the removal plate 5 with the mould 2 clamped 
thereon can be moved upwards for complete sepa- 
ration of the two moulds 1 and 2. 

Since the centre part of the mould generally is 
not provided with information, it is possible without 
the ri^of damage to use the flat centre part 8, by 
means of which a good hold on the moulds 1 and 2 
relative to each other can then be ensured during 
the bending of the mould 2 in a direction away 
from the mould 1. 

An expedient embodiment of a device by 
means of which the method described above with 
reference to Figs. 1-4 can be carried out is shown 
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in Fig. 5. 

The device shown in Fig. 5 is provided with a 
table top 10, supported by a frame 9 which is only 
partially shown. A gearbox 11, which by means of 
5 a belt drive 12 can be driven by means of a motor 
(not shov/n), is fixed to the bottom side of said 
table top. 

A vertical-standing shaft 14 is fixed by means 
of a key 15 in a hub-shaped element 13 which is 
70 mounted in the gearbox 11 and can be set in 
rotation, and which forms part of a gear wheel (not 
shown). 

The shaft 1 4 is provided with a bore 1 6 extend- 
ing in the lengthwise direction of the shaft 14. A 

75 coupling element 17, which connects the bore 16 
to a pipe 18 connected to the coupling element, is 
connected to the bottom end of the shaft 1 4, while 
the shaft 14 can be rotated relative to the coupling 
element 17 which has a fixed position in the de- 

20 vice. 

The base 4 is fixed by means of bolts 19 at the 
top end of the shaft 14. Near its periphery, the 
base is provided at its top*side with an annular 
groove in which a sealing ring 20 with a lip 21 
25 extending upwards and outwards is disposed. 

Provided in the top face of the base 4 are 
grooves 22 which via bores 23 provided in the 
base are connected to a hole 24 provided centrally 
in the base, and to which the bore 16 provided in 
30 the shaft 14 is connected. 

A cushion element (not shown) of resilient ma- 
terial, of the type described in EP-A-0,298,564, is 
disposed on the top side of the base 4. 

Placed above the base 4 is the removal plate 5 
35 which at its periphery is also provided with an 
annular groove accommodating a sealing ring 25 
which is provided with a sealing lip 26 running 
downwards and outwards. 

The removal plate 5 contains a radially extend- 
40 ing blind bore 27 which is shut off by a plug 28 at 
one end. The bore 27 is connected by means of a 
number of bores 29 extending at right angles to the 
bore to grooves 30 provided in the bottom surface 
of the removal plate. The removal plate is also 
^5 provided at its bottom side with a cushion element 
(not shown) of the type described in EP-0.298,564. 

The removal plate is suspended by means of a 
number of bolts 31 from a supporting plate 32 
extending above the removal plate. As can be seen 
so from Fig. 5, the bolts 31 in this case rest with then- 
heads on the top side of the supporting plate 32, 
while the bolts are screwed into threaded holes in 
the removal plate. The bolts 31 are surrounded by 
bushes 33 which are slidable in the vertical direc- 
55 tion in the supporting plate 32, and which extend 
between the top side of the removal plate 5 and 
the bottom side of the heads of the bolts. The 
bushes 33 are surrounded by compression springs 

4. 
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34, which lie confined between the top side of the 
removal plate 5 and breasts 35 formed in the 
supporting plate 32 at the level of the transition 
between two parts, of different diameters, of bores 
provided in the plate 32 through which the bolts 31 
extend. 

The supporting plate 32 is fixed by means of 
bolts 36 to a hub-shaped element 37 placed on top 
of the supporting plate. The hub-shaped element 
37 is rotatabty mounted by means of bearings 38 
on a vertical-running shaft 39. The shaft 39 is 
connected to a housing 40 which is fixed to an arm 
41 extending on either side of the housing 40. 

The arm 41 is swivellably fixed by means of a 
horizontal-running shaft 42 to a support 43 fixed on 
the table top 10. 

In the position shown in Fig. 5 the arm 41 
extends at least almost horizontally, while the ends 
of the arm 41 facing away from the support 43 rest 
on a support 44 also fixed to the table 10. This end 
of the support is in this case fixed by means of an 
eccentric disc 45, which in the position shown in 
Fig. 5 extends partially into a notch 46 provided in 
the support 44. The eccentric disc 45 is rotatable 
from the position shown in Fig. 5 into a position in 
which the eccentric disc 45 no longer engages with 
the notch 46, by means of an operating handle 47 
fixed on the eccentric disc 45. 

A bore 48, extending in the lengthwise direc- 
tion of the shaft 39, is provided in the shaft 39, said 
bore being closed off at its top end by a plug 49 
screwed into the housing 40. The open bottom end 
of the bore 48 opens out into a blind hole 50 which 
is provided in the supporting plate 32, and in which 
the bottom end of the shaft 39 is accommodated. A 
circular groove containing a sealing packing 51 is 
fitted in this bottom end of the shaft 39. 

A radially running bore 52 fitted in the support- 
ing plate 32 extends from the outer periphery of 
the supporting plate 32 into the bore 50. The end 
of the bore 52 lying near the outer periphery of the 
plate 32 is shut off by means of a plug 53 screwed 
into the supporting plate. 

The plate 32 also has provided in it a threaded 
bore 54 extending at right angles to the bore 52, 
and to which flexible pipe 56 is connected by 
means of a connecting nipple 55. The pipe 56 
extends through a hole 57 provided in the plate 32. 
The end of the pipe 56 lying in the hole 57 is here 
fixed by means of a nipple 58 in a threaded hole 

59 which is provided in the plate 5 and is in open 
communication with the bore 27 disposed in the 
plate 5. (t will be clear that in this way the two 
bores 27 and 52 are brought into open communica- 
tion with each other by means of the pipe 56. 

The housing 40 also contains a threaded bore 

60 which extends at right angles to the bore 48 and 
is connected to said bore, and to which a pipe 62 
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is connected by means of a nipple 61. 

The pipes 18 and 62 can be connected if 
desired to a vacuum source, so that a partial vacu- 
um can be created both in the grooves 22 provided 

5 in the base 4 and in the grooves 30 provided in the 
removal plate 5. 

As is exptained in EP-A-0.298.564. this partial 
vacuum will spread between the projecting parts of 
the cushion element made of deformable material 

70 which is placed on the top side of the base 4 or on 
the bottom side of the removal plate 5. 

In the position of the device shown, two moulds 
lying on each other, as shown in Fig. 1. are 
clamped between the base 4 and the removal plate 

75 5, as explained above with reference to Figs. 1 - 4. 
The lips 21 and 26 of the seals 20 and 25 in this 
case rest against the bottom side of the mould 1 
and the top side of the mould 2 respectively, and 
the mould 1 can be clamped in an effective man- 

20 ner against the base 4 for the creation of a partial 
vacuum in the bore 16 in the shaft 14 and in the 
grooves 32 in the base 4 connected to this bore 
and the cushion element (net shown) placed there- 
on. 

25 A partial vacuum acting on the top side of the 

mould 2 for removing the mould 1 from the mould 
2 can be created in a similar manner in the 
grooves 30 and the cushion element (not shown) 
fitted on the bottom side of the removal plate 5. 

30 After the mould 2 has been stuck to the bottom 

face of the removal plate 5 in this way. and after 
rotation of the eccentric disc 45 by means of lever 
47 in such a way that this eccentric disc has 
become released from the notch 46. the lever 41 

35 with the removal plate 5 carried by the lever 41 
and the mould 2 adhering thereto can be swung 
clockwise about the shaft 42, as shown in Fig. 5. so 
that complete separation of the moulds 1 and 2 is 
then achieved. On removal of the vacuum in the 

40 grooves 30, the mould 2 can then be removed from 
the removal plate and the mould 1 from the base 
plate. A new assembly of moulds I and 2 can then 
be placed on the base 4 and the arm 41 with the 
removal plate connected thereto can be swung 

45 back into the position shown in Fig. 5. 

Through the resilient support of the removal 
plate by means of the bolts 31 and the springs 34. 
the removal plate 5 can swing out here in the 
vertical direction, so that good confinement of the 

so two moulds 1 and 2 between the base 4 and the 
removal plate will always be guaranteed. 

Although in the main the use of the method 
and the device according to the invention in the 
production of moulds intended for the production of 

55 video and/or audio discs has been discussed 
above, it will be clear that the method according to 
the invention can also be used for the removal of 
other flexible products instead of moulds 2 from 

5 
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carrier plates, which can be formed by objects 
other than the moulds 1 . 

Claims 

1. Method for removing a flexible product, in par- 
ticular an information-carrying disc-type ele- 
ment from a carrier plate, in particular a mould, 
by creating a partial vacuum at the side of the 
product facing away from the carrier plate, 
characterized in that while it is being displaced 
in a direction facing away from the substrate 
under the influence of the partial vacuum cre- 
ated, the product is guided in such a way that 
the product is displaced over the greatest dis- 
tance at two opposite* ends and the displace- 
ment of parts of the product situated between 
these ends in a direction away from the said 
ends decreases gradually towards the centre 
of the product. 

2. Method according to Claim 1, characterized in 
that during the removal of the product from the 
disc-shaped element the product is turned 
about an imaginary axis extending parallel to 
the product, said axis being situated in a plane 
at right angles to the product and extending 
through the centre of the product. 

3. Method according to Claim 1 or 2, character- 
ized in that the product is held clamped near 
its centre between two flat parts resting against 
opposite sides of the product. 

4. Device for carrying out the method according 
to any of the preceding claims, characterized 
in that the device is provided with a base on 
which a carrier plate, in particular a mould, can 
be placed and clamped by creating partial 
vacuum between the carrier plate and the 
base, and the device is also provided with a 
removal plate which can be positioned above 
the carrier plate, and of which the boundary 
face facing the carrier plate is curved at least 
over the greater part of its surface, with a 
centre of curvature which is situated at the 
side of the base plate facing away from the 
carrier plate, while means are fitted for the 
creation of a partial vacuum near the boundary 
face which is curved. 



6. Device according to Claim 4 or 5, character- 
ized in that the greatest height difference be- 
tween the centre of the boundary face 6 and a 
point lying on the outer periphery of the 

5 boundary face with a diamter of 20 - 35 cm is 

approximately 0.5. mm. 

7. Device according to any of Claims 4 - 6, 
characterized in that the boundary face has a 

10 fiat level part near its centre. 

8. Device according to Claim 7, characterized in 
that the flat level part has a diameter of ap- 
proximately 10 mm. 

75 

9. Device according to Claim 7 or 3, character- 
ized in that the flat level part projects approxi- 
mately 50 microns beyond the adjacent part of 
the boundary face. 

20 

10. Device according to any of the preceding 
claims, characterized in that the removal plate 
is movable in a direction away from the base 
against spring pressure. 

25 

11. Device according to any of the preceding 
Claims 4-10, characterized in that the re- 
moval plate is connected to a swivel I ably 
mounted arm, in such a way that the removal 

30 plate can be swung in a direction away from 

the base plate and in a direction towards the 
base plate. 

12. Device according to any of the preceding 
35 Claims 4-11, characterized in that the base is 

fixed to a shaft which can be set in rotation via 
a transmission mechanism by means of a drive 
element. 

4o 13. Device according to any of the preceding 
claims, characterized in that the removal plate 
is supported so that it can rotate freely about 
its axis. 

45 



50 



5. Device according to Claim 4, characterized in 
that the boundary face is curved about a line 
extending parallel to the boundary face, and 
lies in a plane extending at right angles to the 55 
boundary face through the centre of the 
boundary face. 
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